count (Feigal et al., 1991; Katz et al., 1992; Glick et al., 1994; Shiboski et al., 1994; Shiboski et al., 1996; Patton et al., 1999; Shiboski et al., 2001 ) and a higher plasma viral load (Patton et al., 1999; D. Greenspan et al., 2000) . The prevalence of most oral lesions has been found to be significantly lower since the advent of combination antiretroviral therapy (ART; Arribas et al., 2000; Ceballos-Salobrena et al., 2000; Patton et al., 2000; Tappuni and Fleming, 2001; Ramírez-Amador et al., 2003; D. Greenspan et al., 2004; Nicolatou-Galitis et al., 2004; Umadevi et al., 2007) ; however, other conditions have been found to be more common, such as oral warts (D. Greenspan et al., 2001; King et al., 2002; Cameron et al., 2005) and salivary gland disease (D. Greenspan et al., 2001) . In a retrospective study of 1280 HIV-infected patients visiting an oral medicine clinic from 1990 to 1999, D. Greenspan et al. (2001) found a significantly higher proportion of individuals with oral warts among those on highly active ART (23%) than among those who were not on therapy (5%). Similarly, a study comparing HIV-infected adults who had oral warts with those who did not (n = 56 and 168, respectively) revealed that the risk of oral warts was associated with a ≥ 1 log 10 decrease in HIV-1 RNA levels in the 6 months before diagnosis of oral warts (odds ratio, 2.35; 95% confidence interval, 1.08-5.11) (King et al., 2002) .
The apparent increased incidence of oral warts among those on ART and the association of the presence of oral warts with reductions in plasma HIV-1 RNA load are intriguing and merit further investigation. Furthermore, many unanswered research questions regarding HIV/AIDS-related oral manifestations remain as the HIV/AIDS epidemic is changing and as new antiretrovirals become available. To address the latter gap, the National Institute of Dental and Craniofacial Research, with the National Institute of Allergy and Infectious Diseases, published a funding opportunity announcement in December 2004. The overarching objective of this announcement was to improve clinical diagnosis and management of comorbidities of AIDSrelated oral complications, and it called for the development of novel interventional and noninterventional clinical studies in the United States and internationally to achieve this goal.
In response to the funding opportunity announcement, the Oral HIV/AIDS Research Alliance (OHARA) was created in 2006 within the AIDS Clinical Trials Group (ACTG), with a main objective to investigate the oral complications associated with HIV/AIDS as the epidemic evolves-in particular, to
AbstrAct
The Oral HIV/AIDS Research Alliance is part of the AIDS Clinical Trials Group, the largest HIV clinical trial organization in the world, and it is funded by the National Institute of Dental and Craniofacial Research, in collaboration with the National Institute of Allergy and Infectious Diseases. The alliance's main objective is to investigate the oral complications associated with HIV/AIDS as the epidemic is evolving-in particular, the effects of potent antiretrovirals on the development of oral mucosal lesions and associated fungal and viral pathogens. Furthermore, oral fluids are being explored for their potential monitoring and diagnostic role with respect to HIV disease and coinfections. This article presents an overview of the alliance, its scientific agenda, and an outline of the novel interventional and noninterventional clinical studies ongoing and developing within the AIDS Clinical Trials Group infrastructure in the United States and internationally. explore the effects of new-generation antiretrovirals on the development of oral mucosal lesions and associated fungal and viral pathogens. Furthermore, oral fluids are being explored for their potential monitoring and diagnostic role with respect to HIV disease and coinfections. Another goal is to develop a comprehensive oral infection and mucosal disease database with HIV and opportunistic virologic and mycologic correlates. The HIV/AIDS oral specimen bank being developed will provide valuable material for future investigations.
We hereby present an overview of OHARA, its scientific agenda, and an outline of the novel interventional and noninterventional clinical studies ongoing and developing within the ACTG infrastructure in the United States and internationally. This is especially relevant to the Sixth World Workshop on Oral Health and Disease in AIDS because OHARA's scientific agenda was derived in part from the proceedings of the Fifth World Workshop, held in Phuket, Thailand, in 2004 (Challacombe et al., 2006 .
OHArA InfrAstructure WItHIn tHe ActG
OHARA is part of the ACTG network, which is the largest HIV/ AIDS clinical trial organization in the world and which plays a major role in defining the standards of care for treatment of HIV infection and opportunistic diseases related to HIV/AIDS (ACTG, 2011) . The ACTG's mission is to develop and conduct scientifically rigorous translational research and therapeutic clinical trials in the United States and internationally-specifically, (1) to investigate the viral and immune pathogenesis of HIV-1 infection and its complications; (2) to evaluate novel therapeutic agents and the most effective approaches and strategies for the use of existing agents to treat HIV-1 infection; and (3) to evaluate interventions and strategies to treat and prevent HIV-related opportunistic infections, coinfections, complications of therapies, and other HIV-1-related comorbidities. The ACTG network comprises a leadership group that oversees, through an executive committee, the network laboratories, a coordinating and operations center, statistical and data management centers, scientific and resource committees, and 54 clinical trial units and clinical research sites.
The OHARA infrastructure comprises an epidemiology research unit at the University of California-San Francisco, a medical mycology unit and repository at Case Western Reserve University, and a virology unit and repository at the University of North Carolina. These centers were initially selected by the National Institute of Dental and Craniofacial Research, the National Institute of Allergy and Infectious Diseases, and the ACTG because of their complementary expertise in conducting large epidemiologic studies on the natural history of HIV/AIDS oral diseases in the United States and Africa and in deciphering the oral pathogenesis of fungal and viral infections in the setting of HIV/AIDS disease. In the joint National Institute of Allergy and Infectious Diseases-National Institute of Dental and Craniofacial Research funding opportunity announcement, the ACTG leadership established oral candidiasis, oral manifestations of Kaposi sarcoma, and oral manifestations of the human papilloma virus and herpes group virus infections as the areas of greatest clinical importance and relevance to the ACTG scientific agenda. The herpes group virus of interest included cytomegalovirus, Kaposi sarcoma herpesvirus, Epstein-Barr virus, and herpes simplex virus.
The OHARA Scientific Committee is a subcommittee of the ACTG Optimization of Coinfection and Comorbidity Management Scientific Committee ( Fig.) . OHARA investigators include dentists specialized in oral medicine, physicians (including infectious disease specialists), virologists, mycologists, immunologists, epidemiologists, and statisticians. The OHARA Scientific Committee includes a steering committee composed of the principal investigators of the 3 units (C. Shiboski (Challacombe et al., 2006) . The objectives are organized into themes to facilitate the assessment of their suitability with ACTG studies, as part of which they may be conducted. The scientific agenda is periodically updated during the annual OHARA investigators meeting. The themes and objectives are as follows: 
OHArA ActIVItIes tO DAte AnD PrOtOcOLs case Definitions and training Modules
Many OHARA protocols have shared end points, which include oral mucosal diseases known to be associated with HIV/AIDS. The OHARA epidemiology/clinical team has updated existing diagnostic criteria of the oral manifestations of HIV-those published in 1992 (J. Greenspan et al., 1992) and 1993 (often referred to as EC-Clearinghouse [or ECC] criteria; see "Classification and Diagnostic Criteria," 1993), which most studies of HIV oral diseases have used in the past decade. The proposed case definitions are designed to be used in large-scale epidemiologic studies and clinical trials in the United States and in resource-poor settings, where diagnoses may be made by nondental health care providers (Shiboski et al., 2009) . To standardize the measurement of oral mucosal outcomes associated with HIV/AIDS across clinical specialties within the ACTG infrastructure, the OHARA epidemiology/clinical team has developed extensive training modules, based on slide and video presentations adapted for distance learning, as well as training manuals.
Laboratory Activity
OHARA has established a dedicated repository for oral fluid and tissue at the University of North Carolina and a fungal repository at Case Western Reserve University. The University of North Carolina laboratories have developed and validated several assays that will be used in OHARA protocols, including a multiplex assay for simultaneous detection and quantitation of human papilloma virus types from throat wash specimens (Andrews et al., 2009) . They have developed automated highthroughput assay for simultaneous detection and quantitation of all herpesviruses (cytomegalovirus, Kaposi sarcoma herpesvirus, Epstein-Barr virus, and others) from throat wash specimens, as well as saliva, plasma, and tissue specimens (Jacobson et al., 2009 ). An assay for detection and quantification of low-copy number HIV RNA in throat wash specimens has also been developed. The mycology unit has conducted preclinical studies of inexpensive topical antifungals, identifying gentian violet as an effective fungicidal at low concentration (Traboulsi et al., 2008) . In addition, in vitro evaluation of a new slow-release miconazole-based buccal tablet was undertaken by the mycology unit in preparation for clinical protocol development to assess the safety and efficacy of such formulations (Isham and Ghannoum, 2010) .
Protocols
OHARA is currently engaged in 8 protocols that are at different stages of development. The Table summarizes study designs and objectives. Some protocols are stand-alone studies not part of ACTG parent studies (a5254 and a5265), whereas others are conducted as part of existing or developing ACTG studies (a5240, a5253, a5263, a5264). Three protocols are collaborative studies with the AIDS Malignancy Consortium (AMC052, AMC066, and AMC067), and one protocol will coenroll participants with another ACTG protocol (a5272).
OHArA YeArLY PerfOrMAnce APPrAIsAL
An External Scientific Expert Group comprising a virologist, a mycologist, an epidemiologist, and a salivary biomarker scientist was convened to review and assess the OHARA scientific agenda as part of the OHARA investigators meeting held in San Francisco in November 2008. The group will attend subsequent annual meetings, and it is charged with providing scientific and clinical expert opinion to the National Institute of Dental and Craniofacial Research as part of the activities conducted for the yearly performance appraisal of OHARA. The National Institute of Dental and Craniofacial Research, in collaboration with the National Institute of Allergy and Infectious Diseases, assesses the group's opinion and provides final recommendations to OHARA for each performance period and for future directions.
cOncLusIOn Since the onset of the HIV/AIDS epidemic, the oral cavity has played a central role in helping to define the natural history of HIV/AIDS, and in the future, specific oral lesions (e.g., candidiasis) may be used as potential surrogate markers for the initiation of ART or prophylactic regimens to prevent HIV coinfections. The development of an array of salivary assays for diagnostic and monitoring purposes shows promise for an even greater role of the oral cavity in the management of patients with HIV disease. OHARA is a successful multicenter and multidisciplinary project that provides a unique context to address public health needs regarding oral HIV/AIDS research.
